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ABSTRACT  
 The current study was conducted to estimate the relationship of vascular endothelial growth factor VEGRF1 

concentration level with some bacterial infections in patients of diabetic foot. 40 samples (divided into 30 

samples from diabetics patients and 10 control samples from healthy people) were collected in the form of swabs 

and blood samples from patients with diabetic foot who attended Samarra General Hospital and some outpatient 

clinics, from ages ranged between (12-68) years and of both sexes, for the period from November 2021 to the 

end of March 2022. a questionnaire for information about the patient  was recorded.. The swabs for taking the 

bacterial sample included the various places of infection and were placed directly in a transport media Bacterial 

swabs were taken and cultured on the culture media. Microscopic diagnosis was made and biochemical tests 

were conducted for the isolated samples. The Analytical Profile Index System (API) was used to diagnose the 

types of bacterial isolates. Five ml of venous blood samples were taken from both infected and non-infected 

people in order to obtain serum to measure the level of VEGFR1 concentration using an ELISA device. The 

results of the current study showed a significant decrease of P≤0.01 in the level of vascular endothelial growth 

factor VEGFR1 concentration in pateints with diabetic foot compared with its level in control groups. No 

significant differences were recorded, P≤0.01 in the level of the concentration of VEGFR1 when compared with 

its level in the people who have growth of bacteria (Staph.aureus, Pseudomonas, E. coli), while the level of the 

concentration of VEGFR1 significantly increased P≤0.01 among the people with diabetic foot and it was 

identified Bacterial growth they have with Proteus bacteria compared with its level in other bacteria within the 

subject of the current study. 
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1. Introduction 
Diabetes Mellitus (DM) is a global public health 

threat that has increased in the last two decades [1]. 

In 1985, the number of diabetics reached 30 million, 

it rose to 285 million in 2010, and the latest global 

estimates issued by the International Diabetes 

Federation in 2019 indicate that 463 million people 

have diabetes, and that in 2045, the number of 

patients will be 700 million Approx. [2].  

Patients with diabetes are exposed to multiple 

complications, including diabetic foot ulcers (DFUs), 

which are defined as a foot with ulcers or destruction 

and laceration of the deep tissues in the foot and is 

associated with peripheral neuropathy, and arterial 

diseases in the lower extremities of the patient with 

diabetes [3]. And the appearance of infections in the 

diabetic foot is due to a bacterial infection, and it is 

often multi-microbial infections [4]. 

Inflammation can be defined as a series of defensive 

tissue reactions carried out by the organism against 

the attacking stimuli and damage, which leads to 

changes in tissues and blood vessels, and is a type of 

non-specific immune response [5].  

Vascular endothelial growth factor is a member of the 

VEGFR family, and is related to VEGF-A, VEGF-B, 

and placental growth factor. VEGFR-1 contributes to 

the growth of malignant tumors, but its role in the 

pathogenesis of angiogenesis is still poorly 

understood. It is considered as a method to study 

VEGFR-1 activation in pathological angiogenesis [6]. 

VEGFR-1 is a negative regulator of angiogenesis and 

angiogenesis during VEGFR-2 development [7].  

2. OBJECTIVE 
The study aims to measure the level of (VEGFR1) 

concentration in a unit of measurement pg/ml in 

diabetic foot patients and comparison with the 
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healthy ones, and determine the two types of bacteria 

(Gram positive, Gram negative) in patients suffering 

from diabetic foot, and then estimate  the relationship 

between the VEGFR1 concentration and the bacterial 

infection that were identified  within the subject .. 

3. Materials and Method 
The current study included 40 samples collected in 

the form of smears and blood samples from people 

with diabetic foot who attend Samarra General 

Hospital, as well as some outpatient medical clinics, 

and their ages ranged between (12-68) years, 

including males and females, and continued for the 

period from November 2021 to the end of March 

2022. The information about people within the 

subject of the study was recorded in a special 

questionnaire form. The samples were divided into 30 

samples for diabetic foot patients and 10 samples for 

healthy controls. The swabs for taking the bacterial 

sample included the various places of the diabetic 

foot and were placed directly in sterile tubes 

containing a transport media, and then 5 ml of venous 

blood samples were taken for each of the infected and 

non-infected, and blood serum was obtained for each 

person, then placed The serum is in special tubes 

called Epindrof tubes in order to keep them frozen at 

a temperature of -20 ° C for the purpose of later 

estimation using an ELISA device to determine the 

level of concentration of VEGFR1. Bacterial swabs 

were taken and cultured on culture media (Blood 

agar, Macconkey agar, Mannitol salt agar) and 

cultured on Nutrient agar medium for purification. 

Then the bacterial identification of those samples was 

carried out, which included microscopic identification 

as well as observing the staining of those isolates 

with gram stain and distinguishing between gram-

negative bacteria and gram-positive bacteria [8]. Then 

the culture characteristics of the bacterial colonies 

such as their shape, color, texture and size were 

observed, and then biochemical tests were performed 

for the isolated samples such as mannitol and oxidase 

fermentation test, clotting test, catalase test and 

IMVIC test [9, 10]. The Analytical Profile Index 

System (API) was used to diagnose the types of 

bacterial isolates after confirming them with the 

aforementioned primary biochemical tests, which 

include (20) small tubes for biochemical tests, and the 

instructions of the bio Meraux company were 

followed and based on [11]. 

4. Statistical analysis 
The results were statistically analyzed by applying 

the statistical program Minitab according to the 

Anova analysis of variance test and the Chi-square 

value test, and the arithmetic averages are compared 

with the Duncan polynomial test with a probability 

level of P≤0.05 or 0.01. 

5. Results and Discussion 
- VEGFR1  concentration level 

The results showed a significant decrease of P≤0.01 

in the level of VEGFR1 concentration (2.45 pg/ml) 

among patients of diabetic foot compared with its 

level in control groups (4.24 pg/ml) as shown in 

Table No. (1). 

 

Table 1: Shows the concentration of VEGFR1 

(pg/ml) for diabetic foot patients compared with 

the control. 

Type of infection Condition  VEGFR1 (pg/ml) 

Diabetic foot Patients 2.45 b 

Control  4.24 a 

P-Value    0.01 

-The different letters indicate the presence of 

significant differences at the probability level of 

P≤0.01. 

- The relationship between bacterial species and the 

immune variable VEGFR1 in patients  
 

with diabetic foot 

The results showed that there were no significant 

differences (P≤0.01) in the concentration of VEGFR1 

(2.45, 2.39, 2.10) when comparing people with 

diabetic foot who were diagnosed with bacterial 

growth of Staph.aureus, Pseudomonas, E.coli, 

respectively, it was found that there was a significant 

increase (P≤0.01) in the level of VEGFR1 

concentration (2.87) in people with diabetic foot who 

were diagnosed with bacterial growth of Proteus 

bacteria when compared with its level in people with 

bacterial growth Staph.aureus, Pseudomonas, E.coli. 

As shown in Table No. (2). 
 

Table 2: shows the relationship between bacterial 

species and the level of concentration of the 

VEGFR1 in patients with diabetic foot 

Type of isolation VEGFR1 pg/ml 

Staph.aureus 2.45 b 

Pseudomonas 2.39 b 

E.coli 2.10 b 

Proteus 2.87 a 

P-Value    0.01 

_ The different letters indicate the presence of 

significant differences at the probability level of 

P≤0.01. 

_ Similar letters indicate that there are no significant 

differences at the probability level P≤0.01 
` 

Our results agreed with the study carried out by [12], 

where it was found that the concentration of VEGFR1 

was decreased in people with diabetic foot ulcers 

compared to the control. The vascular endothelial 

growth factor VEGFR1 is important in the process of 

wound healing, as well as great importance in the 

regeneration of damaged tissues, especially in people 

with diabetic foot, and the expression of this growth 

factor by macrophage cells and endothelial cells, and 

the level of its concentration It decreases in people 

with diabetic foot disease, and in a study conducted at 

Nanchang University on some animals, placental 

growth factor (PlGF) and vascular endothelial growth 

factor were injected by Adeno-Associated Virus 

(AAV) showing that these growth factors have a role 

Significant in the formation of blood vessels and 
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healing of wounds and injuries that occurred in the 

skin and tissues of the diabetic foot [13]. VEGFR1 is 

part of the system that re-supplies tissues with oxygen 

when blood circulation is insufficient, such as in 

hypoxia. The normal function of VEGF is to create 

new blood vessels during fetal development and new 

blood vessels after infections or diabetic foot ulcers. 

A major role in the formation and permeability of 

blood vessels, as diabetic foot ulcers lead to tissue 

laceration and damage to blood vessels in the foot, 

thus repairing this damage [12]. Monocytes and 

macrophage cells play an important role in the normal 

skin wound healing process, and the resulting defect 

of these types of cells leads to poor wound healing in 

patients with diabetes. Bone plays an important role 

during the inflammatory phase in wound repair by 

increasing its production of these cells. Dysregulated 

macrophage cell activity in wounds of patients with 

diabetes impairs the abnormal wound healing 

process, as these cells play important roles in 

angiogenesis during wound healing. Wounds caused 

in diabetic foot, and this indicates a low level of 

VEGFR1 concentration in diabetic foot as a result of 

its association with the function of macrophage cells 

and its participation in the inflammatory process [14]. 

6. Conclusion 
The study concluded that the level of VEGFR1 

concentration was significantly decreased (P≤0.01) in 

patients with diabetic foot, and also decreased in 

those who were diagnosed with bacterial growth, as 

the lowest level in the concentration of VEGFR1 was 

in the people who were diagnosed with bacterial 

growth of E. coli. , while the highest concentration 

was in people diagnosed with bacterial growth with 

Proteus bacteria, and this indicates the importance of 

VEGFR within the immune system and its 

importance during diabetic foot infection and 

recovery. 

 

References 
[1]  Shahbazian , H.; Yazdanpanah, L.;  Latifi, S. 

(2013). Risk assessment of patients with diabetes for 

foot ulcers according to risk classification consensus 

of International Working Group on Diabetic Foot 

(IWGDF). Pak J Med Sci. 29(3):730. 

[2] International Diabetes Federation (IDF). Diabetes 

Atlas 9th edition; 2019. 

[3] Nazir, C.; Nawaz,  R. (2019). Severity and 

outcome of patients presenting with diabetic foot at 

Tertiary Care Center at Gujrat. Pakistan Journal of 

Medical and Health Sciences. 13 (4). P 1024-1026. 

[4] Markakis, K.; Bowling, F.;  Boulton, A. (2016). 

The diabetic foot in 2015: an overview. 

Diabetes/metabolism research and reviews. 32(S1). P 
169-178. 

[5] Abdulkhaleq, L.; Assi, M.; Abdullah, R.; Saad, 

M.; Yap, Y.; Hezmee, M. (2018). The crucial roles of 

inflammatory mediators in inflammation: A review. 

Veterinary World, EISSN: 2231-0916. P 627-635. 

[6] Boscolo, E.; Mulliken, J.; Bischoff, J. (2011). 

VEGFR-1 Mediates Endothelial Differentiation and 

Formation of Blood Vessels in a Murine Model of 

Infantile Hemangioma. The American Journal of 

Pathology. 179(5). 

[7] Roberts, D.; Kearney, J.; Johnson ,J.; Rosenberg, 

M.; Kumar, R.; Bautch, V. (2004). The vascular 

endothelial growth factor (VEGF) receptor Flt-1 

(VEGFR-1) modulates Flk-1 (VEGFR-2) signaling 

during blood vessel formation. Am J Pathol. 164. P 

1531-1535. 

[8] Leber, A. (2016). Clinical Microbiology 

Procedures Handbook, 4th ed, vol 2. Washington DC: 

ASM Press. 

[9] Alfred, E. (2005). Bensons Microbiological 

applications Laboratory Manual in general 

microbiology 9th ed. McGraw- Hill componies. 
[10] Harley, J.; Prescott, L.; (2002). Harley Prescott: 

Laboratory Exercises in Microbiology, Fifth Edition, 

The McGraw-Hill Companies, USA. 

[11] Reynolds, J. (2004). API20E, Richaland 

College.University of Hawaii. 

[12] Ismail, H.; Abass, S.; Salman, I. (2022). 

Evaluation of VEGFAR1 and VEGFAR2 level in 

Iraq patient with DFU. HIV Nursing. 22(1). P 42-46. 

[13] Zhu, L.; Qian, J.; Jiang, Y.; Yang, T.; Duan, Q.; 

Xiao, X.; (2021) PlGF Reduction Compromises 

Angiogenesis in Diabetic Foot Disease Through 

Macrophages. Front. Immunol. 12: 736153. P 1-10. 

[14] Barman, P.; Koh.; T. (2020). Macrophage 

Dysregulation and Impaired Skin Wound Healing in 

Diabetes. Front. Cell Dev. Biol. 8:528. P 1-8. 

 

 
 
 
 



Proceeding of the Third International & the Fifth Scientific Conference of 
College of Science - Tikrit University 

Int.3, Loc.5, Article ID:2022-P2-08 

39 

وعلاقته مع بعض الانهاع البكتريا التي تم  VEGFR1مستهى تركيز عامل النمه البطاني الهعائي 
 عزلها من اصابات القدم السكري في مدينة سامراء/ العراق

 فراس فارس رجا، لينا قيس ياسين ،  دعد عبدالله احمد زيدان
 ، تكريت ، العراق جامعة تكريت، كلية العلوم  ، قسم علوم الحياة

 الملخص
وعلاقته مع بعض الانواع البكتيريةة لةدى الااة ال الميةا ي   VEGRF1اجريت الدراسة الحالية لتقدير مستوى تركيز عامل النمو البطاني الوعائي 

لعةام عينة اخةت  بكةكل مسةحا  وعينةا  نم مة  مرمةا الميةا ي  بالقةدم السةكري المةراجعي  لمستكة ا سةامرا  ا 04بالقدم السكري. واملت الدراسة 
. وقةةد 1411والةةا نيا ةةة ا ار  1412( سةةنة ومةة  كةةلا ال نسةةي ، لل تةةرة مةة  تكةةري  ال ةةاني 86-21وبعةةض الايةةانا  ال ارجيةةة وباعمةةار تراو ةةت  ةةي   

سةةة لت المعلومةةةا  ال ابةةةة بالبحةةة  سةةةي اسةةةتمارة اسةةةت يان خابةةةة بمعلومةةةا  عةةة  الكةةة ت مةةةم  مومةةةوع الدراسةةةة. وقسةةةمت العينةةةا  الةةةا عينةةةا  
عينةا . واةملت المسةحا  ال ابةة باخةت العينةة البكتيريةة م تلة  امةا    24عينة وعينا  السيطرة للابةحا  بعةدن  04م السكري بعدن ميا ي  بالقد

مةةل مةة  عينةةا  الةةدم الوريةةدي لكةةل مةة   5(. وتةةم اخةةت Transport mediaالابةةابة وومةةعت مبااةةرة سةةي انا يةةا معقمةةة و اويةةة علةةا وسةة  ناقةةل  
. وتةم اخةت المسةحا  البكتيريةة ELISAباسةت دام جيةا   VEGFR1لغرض الحيول علا الميل لقياس مسةتوى تركيةز الميا ي  وغير الميا ي  

 نظةامواجرا  ليةا عمليةة الةزرع علةا الاوسةار الزرميةة ومة  تةم اجةرا  التكة يت الم يةري واجةرا  ال حوبةا  الكيمو يويةة للعينةا  المعزولةة و سةت دم 
البكتيريةة.  ينةت نتةائل الدراسةة الحاليةة  وجةون ان  ةاض معنةوي  العةزلا   نةواع لتكة يت (API) Analytical Profile Index System التكة يت
P≤0.01  سةةي مسةةةتوى تركيةةز عامةةةل النمةةو البطةةةاني الوعةةةائيVEGFR1  لةةدى الااةةة ال الةةتي  الميةةةا ي  بالقةةةدم السةةكري مقارنةةةة مةةع مسةةةتوا  لةةةدى

عند المقارنة مع مستوا  لدى الااة ال الةتي  لةدييم نمةو  بكتريةا  VEGFR1مستوى تركيز  سي P≤0.01م اميع السيطرة. ولم تس ل سروق معنوية 
 Staph.aureus ،Pseudomonas ،E. coli سةةي  ةةي  ارت ةةع مسةةتوى تركيةةز )VEGFR1  بكةةكل معنةةويP≤0.01   لةةدى الااةة ال الميةةا ي

 توا  لدى انواع البكتريا الاخرى مم  موموع الدراسة الحالية. مقارنة مع مس Proteusبالقدم السكري وتم تك يت نمو بكتيري لدييم  بكتريا 
 


